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(2) Copy of the declaration of co-inventors, Gary Van Nest, Gary Ott and Gail 
Barchfeld, dated May 14, 1997, submitted in related Application No. 08/418,870 
("Declaration-97"); 

(3) Copy of Ott et al., Vaccine Design: The Subunit and Adjuvant Approach, 
Chapter 10, Powell et al., Plenum Press, New York (Reference AH-2, filed with the 
supplemental information disclosure statement dated Jan 19, 1998); 

(4) Statement of Grounds of Appeal to the Decision Revoking the European 
Patent, which was filed with the supplemental information disclosure statement dated Jan 
19, 1998 (Reference AO-2); 

(5) Copy of the declaration of Lynn Woodard (Document A-l en closed with the 
Statement of Grounds of Appeal to the Decision Revoking the European Patent); and 

(6) Copy of Annex 2 to the Statement of Grounds of Appeal to the Decision 
Revoking the European Patent. 

REMARKS 

Introductory Comments : 

Claims 1-5, 7-9, 29, 36, 38 and 39 were examined in the Office Action dated 
August 10, 1999 and rejected under 35 U.S.C. §103(a), as obvious. These rejections are 
traversed for the reasons discussed below. Applicants acknowledge and appreciate the 
withdrawal of the previous 35 U.S.C. § 103(a) rejections over Hoskinson and Glass in 
view of Idson and Remington. 

Rejections Under 35 U.S.C.S 103(a) 

Claims 1-5, 7-9, 29, 36, 38 and 39 were rejected under 35 U.S.C. 103(a), as being 
unpatentable over Woodard et al., Vaccine 3:137-145 (1985) ("Woodard"), in view of 
Silvestri et al., InternationalJournal of Pharmaceutics, 50:141-146 (1989) ("Silvestri") 
for reasons of record. The Office acknowledges that "neither Woodard nor Silvestri 
disclose an adjuvant composition consisting essentially of the exact range amounts of 
metabolizable oil and emulsifying agent in an oil-in-water emulsion as now claimed." 
Office Action, page 2. However, the Office concludes that it would have been obvious to 
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one of ordinary skill in the art to determine, as a matter of routine optimization, the 
amount of metabolizable oil and emulsifying agent required to make an adjuvant. Office 
Action, pages 2-3. Applicants respectfully traverse the rejection and disagree with the 
assertions made in support thereof for the following reasons. 

As acknowledged by the Office, there is no suggestion in either of these 
references that formulations such as described in Woodard and Silvestri could be 
modified to render applicants' unique compositions. Additionally, there is absolutely no 
indication that doing so would be successful for producing an adjuvant composition as 
claimed. 

It is well settled that prima facie obviousness can only be established if the 
following three basic criteria are met: (1) there must be some suggestion or motivation to 
modify the references, or to combine reference teachings; (2) there must be a reasonable 
expectation of success (for the modification and/or combination); and (3) the prior art 
reference(s) must teach or suggest all the claim limitations. M.P.E.P. §2143. Further, the 
fact that references can be combined or modified or that the claimed invention is well 
within the capabilities of one of ordinary skill in the art is not sufficient by itself to 
establish prima facie obviousness. In re Mills, 16 USPQ2d 1430 (Fed. Cir. 1990); Ex 
parte Levengood, 28 USPQ2d 1300 (BPAI 1993). Applicants respectfully submit that the 
Office has failed to establish prima facie obviousness, and that there is no suggestion to 
combine the teachings of the art as asserted. Applicants respectfully submit that the 
invention as a whole is not obvious and that there is no suggestion to combine the 
teachings of the art as asserted. 

The claimed invention encompasses adjuvant compositions, formed from the 
combination of a metabolizable oil, wherein the oil is present in an amount of 0.5% to 
20% of the total volume, and an emulsifying agent, wherein the emulsifying agent is 
0.01% to 2.5% by weight (w/w), wherein the oil and said emulsifying agent are present in 
the form of an oil-in-water emulsion having submicron oil droplets. The claimed 
adjuvant composition exists in the absence of any polyoxypropylene-polyoxyethylene 
block copolymer and any muramyl peptide. Additionally, the claimed adjuvant 
composition is capable of increasing the immune response to an antigen when 
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administered with the antigen. In this regard, applicants direct the Office's attention to 
Declaration-94 (see paragraph 3), Declaration-97 (see paragraph 5), Examples 1-4 of the 
instant application, and Ott et al. (Reference AH-2), wherein the surprisingly superior 
adjuvant properties of the claimed adjuvant compositions have been clearly established. 
(A copy of each of the declarations and Ott et al. accompanies this response, for the 
Examiner's convenience). 

Applicants reiterate that Woodard's compositions are distinct from the claimed 
invention. As is stated clearly in the title of the reference, Woodard's oil-in- water (O/W) 
emulsions are used as vehicles for adjuvants, rather than as adjuvants per se. In contrast, 
the O/W emulsions of the invention act as adjuvants themselves when the oil droplets are 
in the submicron range, rather than just as vehicles for adjuvants. Thus, in order to arrive 
at the currently claimed invention, a person skilled in the art would have to disregard the 
whole thrust of Woodard, namely that the emulsions are vehicles for adjuvants. Further, 
the adjuvant activity of the claimed emulsions is clearly in excess of any activity which 
might have been expected by the skilled person based on Woodard. In fact, in his 
affidavit Woodard concludes that "the observation that the emulsions with droplets less 
than 1 |im are more effective adjuvants than emulsions equivalent in composition but 
larger droplets was an outstanding finding " (emphasis added). (See Woodard's affidavit, 
paragraph 46, accompanying this response for the Examiner's convenience). 

Further, unlike the compositions disclosed in Woodard, the claimed adjuvant 
compositions do not contain an antigen. In particular, Woodard discloses water-in-oil 
(W/O) and oil-in-water (O/W) emulsions wherein the antigen is added either to the 
aqueous phase or the oil phase before mixing of the phases (emphasis added) (see page 
139). Further, Woodard teaches that the antigen must be added to the internal phase (oil 
in O/W and water in W/O emulsions), for optimal antibody response (emphasis added). 
Woodard also teaches that addition of the antigen to the external (continuous) phase 
reduced antibody production considerably (emphasis added) (see page 142, right 
column). Thus, the emulsions disclosed by Woodard necessarily comprise an antigen. 

By contrast, applicants' claimed adjuvant composition consists of O/W emulsions 
having oil droplets substantially all of which are less than 1 micron in diameter, wherein 
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the adjuvant composition is capable of increasing the immune response to an antigen 
when administered with the antigen. The antigen is co-administered with the preformed 
O/W emulsions adjuvant composition. As acknowledged by Woodard in his affidavit, 
based on the state of the art at the time of the invention, addition of the antigen to the 
preformed emulsion was contrary to the conventional wisdom that the antigen should be 
added to the oil or internal phase for maximal antibody response (see paragraphs 23 and 
46 of Woodard's affidavit). 

Additionally, applicants' adjuvant formulations have been shown to exhibit 
superior immunogenicity in the in vivo studies described in Examples 1-4, Declaration-94 
(see paragraph 3), Declaration-97 (see paragraph 5), and by Ott et al. (Reference AH-2). 
In particular, in discussing the commercial embodiment of the invention known as 
"MF59™ adjuvant," Ott et al. state that "overall MF59 and related microfluidized low-oil 
emulsions generate antibody titres consistently higher than those obtained with aluminum 
hydroxide, equal to or higher than IF A, and equal to or lower than CFA/IFA." (See page 
283 of the reference). These superior adjuvant properties are due to applicants' 
nonobvious adjuvant compositions containing emulsions with submicron droplets as 
claimed. In this regard, applicants' adjuvant compositions call for the formation of an 
oil-in- water emulsion consisting essentially of a metabolizable oil, wherein the oil is 
present in an amount of 0.5% to 20% of the total volume, and an emulsifying agent, 
wherein the emulsifying agent is 0.01% to 2.5% by weight (w/w), and wherein the 
emulsion has oil droplets substantially all of which are less than 1 micron in diameter, 
parameters that are neither taught nor suggested by the art cited against the claims. 

The submicron size of the oil droplets in the emulsion in the claimed composition 
is demonstrated by the sizing data discussed in Declaration-94 (see paragraphs 4 and 5) 
and Ott et al. (Reference AH-2). The adjuvant composition was prepared according to 
the materials and methods disclosed in the application, and the size of the oil droplets was 
analyzed by laser light-scattering in the Malvern Mastersizer X using the lens system 
suitable for size determination in the 0.1 to 80 |i range. As illustrated in Figure 3 
(Declaration-94) and Figure 10 (Ott et al.), the oil particles are submicron, with an 
average diameter of 0.36 ji. As discussed above, and as acknowledged by Woodard in his 
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affidavit, the submicron particle size rather than the composition is the major determinant 
of the adjuvant activity (see paragraph 21 of Dr. Woodard's affidavit). 

Thus, as discussed above, and particularly as discussed in Dr. Woodard's affidavit 
(see paragraph 8), the methods described by Woodard would not be useful to make 
applicants' compositions as claimed. Further, there is no teaching or suggestion in 
Woodard to prepare an adjuvant composition as claimed, wherein the O/W emulsion 
contains submicron oil droplets, and further wherein the antigen is not added to the 
internal phase of the emulsion. Specifically, Woodard fails to teach or suggest adjuvant 
compositions that consist essentially of oil-in- water emulsion having oil droplets 
substantially all of which are less than 1 micron in diameter, formed from a metabolizable 
oil, wherein the oil is present in an amount of 0.5% to 20% of the total volume, and an 
emulsifying agent, wherein the emulsifying agent is 0.01% to 2.5% by weight (w/w), 
wherein the composition exists in the absence of any polyoxypropylene-polyoxyethylene 
block copolymer and any muramyl peptide, and further wherein the adjuvant composition 
is capable of increasing the immune response to an antigen when administered with the 
antigen. Thus, there is no motivation, deriving from Woodard to substantially modify the 
Woodard method in a way that would result in applicants' invention. 

Additionally, as discussed in paragraph 5.17 of the Statement of Grounds of 
Appeal to the Decision Revoking the European Patent ("Appeal", Reference AO-2), none 
of the subsequently published papers that cite Woodard (Annex 2 to the Appeal) have 
developed Woodard's teaching towards the claimed invention. Most of these reference 
simply refer to the fact that Woodard had described an O/W emulsion, rather than 
disclosed the supposed adjuvant effect of O/W emulsions. Moreover, the references 
repeat the dogma that the antigen should be located within the oil droplets in an O/W 
emulsion for optimal antibody response, exemplifying that a skilled person would 
interpret Woodard as teaching away from the claimed invention (see paragraphs 6.1 1 to 
6.15 of the Appeal). The teachings of Woodard are clearly in contrast to the submicron 
O/W emulsions of the current invention, which have been demonstrated to be effective. 
For example, "MF59™ adjuvant" has been tested in over 8000 human subjects, and is the 
only adjuvant other than alum to be licensed for human use, for example in Italy (see 
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paragraphs 6.16 to 6.17 of the Appeal). Thus, applicants submit that only in hindsight, 
and with the benefit of applicants' disclosure, could one of skill in the art arrive at the 
claimed invention. 

Further, as acknowledged by the Office, Woodard does not teach the particularly 
claimed adjuvant compositions. Office action, page 2. Applicants submit that the Office 
has failed to consider the reference as a whole for what it fairly teaches to one of ordinary 
skill in the art. When the reference is considered in this manner, it is clear that Woodard 
does not teach or suggest applicants' specific claimed process. 

Furthermore, as the Office correctly notes, none of the references taken 
individually teach the claimed adjuvant compositions. Office Action, page 2. However, 
the Office asserts that Silvestri provides the missing teaching. Applicants disagree. 

Silvestri does not suggest immunological adjuvant compositions in the form of 
oil-in-water emulsion having droplets wherein substantially all of the droplets are less 
than 1 micron in diameter. In particular, Silvestri states that the submicron systems were 
investigated primarily because the submicron emulsions are more stable that equivalent 
emulsions (see page 142, right column). Further, the reference reiterates the teaching of 
Woodard, i.e., the submicron emulsions are used as drug delivery systems (see page 142, 
right column). There is no discussion regarding the use of submicron emulsions as 
adjuvants. Thus, the reference provides no suggestion or motivation to one skilled in the 
art to use the method of Silvestri to prepare the claimed adjuvant compositions. 
Additionally, the Office acknowledges that Silvestri does not disclose the claimed 
adjuvant composition. Office Action, page 2. Applicants therefore submit that Silvestri , 
when considered in its entirety, does not cure the deficiencies of Woodard. 

Without the benefit of applicants' disclosure, the Office has failed to identify any 
motivation or suggestion to combine Woodard with Silvestri to arrive at the claimed 
adjuvant formulations. Such combination is therefore inappropriate. Thus, applicants 
submit that the claimed invention is nonobvious over the art and request reconsideration 
and withdrawal of this ground of rejection. However, if the rejection is not withdrawn, 
applicants request that the Examiner provide support for the above assertions by citing 
specific data in an affidavit pursuant to 37 C.F.R. §1.1 07(b). In the absence of such 
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objective evidence, applicants submit that the claimed invention is nonobvious over the 
art. 



CONCLUSION 

In view of the foregoing, applicants submit that the claims are now in condition 

for allowance and request early notification to that effect. Please direct all further 

communications regarding this application to: 

Alisa A. Harbin, Esq. 
CHIRON CORPORATION 
Intellectual Property - R440 
P.O. Box 8097 
Emeryville, CA 94662-8097 
Telephone: (510) 923-2708 
Facsimile: (510)655-3542. 



Respectfully submitted, 



Date: jj*f <0.l M* ) 



CHIRON CORPORATION 
Intellectual Property - R440 
P.O. Box 8097 
Emeryville, CA 94662-8097 
Telephone: (510) 923-2708 
Facsimile: (510) 655-3542 




Vandana Date 
Registration No. 38,675 
Attorney for Applicants 
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Dear Sirs 

Re: European Patent 0399843 
(ex 90305744.6) 
Chiron Corporation 

Further to the Notice of Appeal filed on 27th October 1997 in relation to the 
above-mentioned European patent, I hereby provide a statement setting out the grounds 
of appeal pursuant to Article 108 EPC. 

I enclose, in triplicate, a new set of claims which constitutes the Appellants First 
Auxiliary Request before the Board of Appeal. The Main Request remains the same as 
the Main Request before the Opposition Division. 

I also enclose^an affidavit by Dr Lynn Woodard (document A1 herein), co-author of the 
prior art paper on which the Opposition Division solely based its reasons for revocation of 
the Opposed Patent (D1 ). 

1 Proceedings before the Opposition Division 

1.1 Proceedings before the Opposition Division commenced in April 1995 with the 
filing of Notices of Opposition by the two opponents. A comprehensive response to the 
Notices was filed in March 1996 accompanied by a new Main Request. No further 
written argument or comment was filed by either opponent in the proceedings, this 
despite a specific request from the Opposition Division in the summons to Oral 
Proceedings to specify remaining objections in connection with the amended claims. 

1 .2 At the Oral Proceedings, the Opponents presented completely new arguments 
and attempted to introduce new material into the proceedings. Opponent OH indeed 
adopted a wholly different approach to lack of inventive step relying upon a different 
document altogether as the closest prior art. 



1 .3 The sufficiency of the specification was accepted by the Opposition Division in the 
written decision. It stated: 

The teaching of the patent in suit is not that certain combinations of 
metabolizable oils and emulsifying agents provide the desirable effect of 
immunstimulating [sic] activity, but submicron emulsions exhibit said effect ... 
To prepare submicron emulsions is considered to be within the merit of the 
skilled person in the art. Furthermore, the patent in suit does disclose that the 
Microfluidizer-method, is an appropriate method to produce, submicron 
emulsions (page 11, lines 1-7). Thus, it is considered that the*skilled person in 
the art is not forced to undertake undue burden of experimentation in order to 
produce the oil droplets claimed. 

1 .4 The novelty of the claims was also accepted. The Opposition Division stated: 

The feature of claim 1 that "at least 80% of the oil droplets are less than 
0.5pm in diameter, is neither explicitly nor implicitly disclosed in any prior art 
document. 

1 .5 However, the Opposition Division went on to revoke the Opposed Patent, on the 
basis of a single document D1, for failing to meet the requirements of Article 56 EPC. 

1.6 The Appellant submits, for reasons set out fully below, that the Opposition 
Division's decision on inventive step as expressed in the decision was incorrect in law 
and on the facts before it. 

2 Claim requests 

2.1 The Main Request before the Board of Appeal is identical to the Main Request 
considered by the Opposition Division, and claim 1 of this request is in the following 
terms: 

An adjuvant composition, comprising: 

(1) a metabolizable oil and 

(2) an emulsifying agent, 

wherein said oil and said emulsifying agent are present in the form of an 
oiNn-water emulsion having oil droplets characterized in that at least 80% by 
number of said oil droplets are less than 0.5pm in diameter and wherein said 
composition does not include a block copolymer. 

2.2 As mentioned above, the novelty of these claims is not an issue under appeal, 
nor is the sufficiency of the specification in relation to these claims. Furthermore, there is 
no question of added subject-matter. 

First Auxiliary Request 

2.3. The First Auxiliary Request comprises process claims corresponding to the 
claims in the Main Request, and claim 1 is in the following terms: 



A process for the production of a vaccine composition, comprising the steps 
of adding an immunostimulating amount of an antigen to an 
immunostimulating amount of an adjuvant formulation, said adjuvant 
formulation comprising: 

(1) a metabolizable oil and 

(2) an emulsifying agent, 

. wherein said oil and said emulsifying agent are present in the form of an 
oil-in-water emulsion having oil droplets characterized in that substantially all 
of said oil droplets are less than 1pm in diameter, and wherein said 
composition does not include a block copolymer, characterized in that, in 
the process, said antigen is added to said adjuvant formulation after the 
preparation of said adjuvant formulation. 

2.4 The Board will appreciate that these claims introduce a significant feature, namely 
that in the adjuvant compositions of the invention the antigen has been added to the 
formulation after preparation of the adjuvant formulation, ie. to the water phase of the 
oil-in-water emulsion. This is a further significant distinction over the prior art. 

3 Outline of grounds for appeal 

The Appellant submits that: 

• The inventors of the Opposed Patent made a significant discovery, namely that 
oil-in-water submicron emulsions make effective adjuvants in vaccine 
compositions. 

• The Opposed Patent was revoked on the ground of obviousness in light of a 
single prior art reference, namely D1. 

• The compositions of the Opposed Patent are, however, very different from 
those taught or suggested by D1, and D1 contains no suggestions which could 
prompt the person skilled in the art to arrive at the claimed invention. This is 
confirmed by the main author of D1 . 

• The finding that the claimed adjuvants were "obvious" is based upon an 
unacceptable hindsight analysis of the invention. 

For this reason, the Appellant disputes the Opposition Division's conclusions vis-a-vis 
inventive step and it is requested that its decision be set aside and the patent be 
maintained. 

4 The invention 

The Opposed Patent is based upon the discovery that oil-in-water submicron emulsions 
ma ke effective adjuvants. This is set out in the Opposed Patent in the following terms: 

Surprisingly, it has been found that a satisfactory adjuvant formulation is 
provided by a composition comprising a metabolizable oil and an emulsifying 
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agent, wherein the oil and the emulsifying agent are present in the form of an 
oil-in-water emulsion having oil droplets substantially all of which are less 
than 1pm in diameter [page 3, lines 18-20]. 

5 Inventive step of the Main Request 

5.1 The adjuvants of the Opposed Patent are very different from those disclosed in the 
prior art. They are surprisingly effective and are utilised in a different manner from those 
disclosed in, for instance, D1 . - 

5.2 However, the Opposed Patent was revoked by the Opposition Division for 
supposedly failing to meet the requirements of Article 56 EPC in light of D1. The 
Opposition Division held that: 

Document D1, does clearly disclose that the emulsions by themselves, have 
a significant intrinsic adjuvant activity (page 137, abstract, lines 19-22), which 
is verified in table 7 (page 142) ... Thus, the skilled person in the art would 
expect that the emulsions of the patent as characterized in claim 1 (i.e. at 
least 80% of the oil droplets are less than 5pm [sic] in diameter), would also 
exhibit the same significant intrinsic adjuvant activity as it is disclosed in D1. 
[page 12 of its written decision] 

5.3 It is submitted that the legal reasoning behind this decision is incorrect. 

5.4 The Opposition Division accepted that the emulsions disclosed in D1 do not 
destroy the novelty of the claimed compositions: 

The feature of claim 1 that "at least 80% of the oil droplets are less than 
0.5pm in diameter, is neither explicitly nor implicitly disclosed in any prior art 
document. 

5.5 The Opposition Division has not indicated why the skilled person might be 
motivated to adapt the disclosure of D1 in order to produce a composition according to 
claim 1 . The skilled person appears to have been endowed with the desire to develop 
the emulsions disclosed in D1 into the emulsions of the invention without reason or 
purpose. 

5.6 It is therefore submitted that the Opposition Division was incorrect in revoking the 
patent in light of D1 because the skilled person could not and would not have arrived at 
the claimed compositions purely by considering D1. 

5.7 Furthermore, D1 is concerned with the preparation of oil-in-water emulsions for use 
as vehicles for adjuvants, rather than for use as adjuvants per se. This is clearly stated 
in the title of D1, for instance. In contrast, the claimed invention is based on the finding 
that oil-in-water emulsions can act as adjuvants in their own right when the oil droplets 
are in the submicron range, rather than simply as vehicles for adjuvants. 

5.8 In order to arrive at the presently claimed invention, therefore, it is submitted that 
the skilled person faced with D1 would have to disregard the whole thrust of D1 f namely 
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that the emulsions are vehicles for adjuvants. The Opposed Patent cannot be obvious 
over D1, since the skilled person would have to abandon the teaching of D1 in order to 
arrive at the claimed invention. 

5.9 The discussion of inventive step at the oral proceedings before the Opposition 
Division revolved around the statement in the abstract of D1 that: 

hexadecane-in-water emulsions had significant intrinsic adjuvant activity. 

5.10 The only data point in the whole of D1 which bears any^ resemblance to this 
statement can be found in Table 7. The fifth row of the table describes the results obtained 
with a control composition containing "No avridine in either injection" and gives an ELISA 
absorbance of 0.786. This result refers to a single experiment in which two 
hexadecane-in-water emulsions were administered, both without the addition of the 
adjuvant avridine. 

5.1 1 This figure of 0.786 was discussed at length during the Opposition oral proceedings 
and, on the basis of this single data point, the Opposition Division held that the claimed 
invention was obvious. The Appellant makes three main observations in this respect. 

5.12 Firstly, some of the figures given in Table 7 are accorded statistical significance, as 
shown by a superscript "a" (eg. "0.91 3 aw in the third row). This is not the case for the 
0.786 figure, and so this data must be interpreted accordingly. It is the realistic and 
objective teaching of D1 which must be considered, rather than an unsupported 
assertion contained in a single sentence of the abstract. 

5.13 Secondly, any supposed "significant intrinsic adjuvant activity" possessed by the 
control composition in D1 was not sufficient for that composition to be considered as 
suitable for use as a stand-alone adjuvant. Indeed, as discussed above, to interpret D1 
in this way would be to ignore the whole thrust of D1. It is clear from D1 that the author 
had not discovered any significant intrinsic adjuvant effect, otherwise he would not have 
continued in his research into oil-in-water emulsions as carriers for lipophilic adjuvants 
such as avridihe and hexadecylamine. This contrasts with the submicron oil-in-water 
emulsions of the present invention. For instance, document D13, which is a discussion 
of a commercial embodiment of the invention known as "MF59™ adjuvant" , states that: 

Overall, MF59 and related microfluidized low-oil emulsions generate antibody 
titres consistently higher than those obtained with aluminium hydroxide, equal 
to or higher than IFA, and equal to or lower than CFA/IFA. 

5.14 The adjuvant activity of the claimed emulsions is clearly in excess of any activity 
which might have been expected by the skilled person based on D1. The claimed 
adjuvant compositions offer advantages beyond any Intrinsic adjuvant activity" noted by 
the authors of D1 ; indeed, the main author of D1 states in his affidavit [A1] that: 

The observation that emulsions with droplets less than 1fjm are more 
effective adjuvants than emulsions equivalent in composition but with larger 
droplets was an outstanding finding, [conclusion, paragraph 46] 
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5.15 Thirdly, D1 must be considered without relying upon the knowledge which we now 
have relating to the adjuvanticity of submicron oil-in-water emulsions. The Opposition 
Division's decision amounts to saying that the skilled person would have realised in May 
1989 that the claimed compositions would act as good adjuvants in their own right, based 
solely upon the teaching of D1 . It is submitted that this view is based upon a hindsight 
analysis of D1 which draws upon facts which were not known to the skilled person in May 
1989. 

5.16 Faced with the finding that submicron oil-in-water emulsions can act as effective 
adjuvants in their own right, the skilled person would not have believed that this was 
obvious in light of the data presented in D1 . It is only with hindsight that the Opposition 
Division and the Opponents are able to say that the present inventors' findings were 
"expected". It appears that the Opposition Division failed to put itself objectively in the 
position of the skilled person at the priority date, but rather have attempted to recreate the 
invention from the prior art. This is a wholly wrong way to approach the determination of 
inventive step. 

5.17 In this respect, the Appellant has located the 14 subsequently published papers 
which cite D1 using the Science Citation Index database. None of these later references 
indicate that anybody skilled in the art has actually developed the work of D1 in the manner 
which is alleged to have been "obvious", despite the presence of a supposed "significant 
intrinsic adjuvant activity". 

5.18 The terms in which D1 is described in these papers are set out in Annex 2 to this 
statement for completeness. 

5.19 None of these references could remotely be interpreted as showing that D1 had 
pointing the skilled person towards the claimed invention. Most of these citations simply 
refer to the fact that the authors of D1 had described an oil-in-water emulsion, rather than 
to the disclosure of a supposed adjuvant effect of oil-in-water emulsions. It is only with 
hindsight that the disclosure of D1 could be said to make the present invention obvious. 

5.20 It is clear, therefore, that there was no indication whatsoever in the prior art 
that the claimed submicron oil-in-water emulsions would make effective adjuvants. 

6 Inventive step of the First Auxiliary Request 

6.1 Even if D1 is considered to have prompted the skilled person to produce the 
claimed adjuvant compositions, it is submitted that the invention as defined in the First 
Auxiliary Request meets the requirement of the EPC. 

6.2 The First Auxiliary Request is based around processes for the production of 
vaccine compositions. D1 specifically teaches the skilled person not to produce vaccines 
in the claimed manner and so it is submitted that these claims must be considered to be 
inventive in light of D1. 

6.3 The vaccine preparations administered in the Opposed Patent are prepared by 
mixing adjuvant with antigen, as described on page 1 1 , lines 8-9: 
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Antigen was added to the adjuvant formulations above after preparation. The 
antigen and emulsion were mixed by shaking. 

6.4 In other words, the antigen is added to the adjuvant after mixing the phases of the 
submicron oil-in-water emulsion. 

6.5 This process contrasts with that used in D1 : 

W/O and O/W emulsions with BSA added to either the aqueous phase or to 
the oil phase before mixing of the phases were prepared Qnd injected into 
mice, [page 1 39] 

6.6 This distinction is extremely important, because, in contrast with the process used in 
the Opposed Patent, the process described in D1 results in antigen being concentrated 
within the oil phase of an oil-in-water emulsion — the final products are very different (eg. 
see claim 30 of First Auxiliary Request). 

6.7 In D1. for instance, the antigen BSA was "ground in the oil phase", resulting in an 
oil/antigen mixture, to which warmed saline was added for the formation of an emulsion. 
This grinding contrasts with the method used in the Opposed Patent, where antigen is 
added to the already-formed emulsion by "shaking". 

6.8 Because this grinding method results in the antigen being present in oil before 
formation of an emulsion, D1 contains no disclosure of submicron emulsions in the 
absence of adjuvant. This is reflected in claim 29 of the First Auxiliary Request. 

6.9 The phase distribution of antigen in the claimed vaccine formulations compared 
with those of D1 is clearly very different, as discussed by Dr Woodard in his affidavit. 

6.10 Furthermore, D1 could not be clearer in teaching that antigen should be added to the 
oil phase and, therefore, that the method of manufacture described in the Opposed Patent 
should not be used: 

Determination of emulsion phase to which antigen should be added ... 

Antibody responses were significantly higher (p<0.01) when BSA was added 
to the aqueous phase ofFreund's incomplete adjuvant and to the oil phase of 
a 5% hexadecane emulsion with hexadecylamine adjuvant (Table 5). [page 
139, right hand column] 

Placing the BSA in the saline continuous phase resulted in antibody levels no 
greater than BSA in saline-emulsifier without oil. [page 141, right hand 
column] 

With O/W or W/O emulsions, protein antigens must be added to the internal 
(disperse) phase — oil in the former and water in the latter — for optimal 
antibody response. Addition of the antigen to the external (continuous) phase 
reduced antibody production considerably, [page 142, right hand column] 

6.1 1 This was also emphasised by Dr Woodard in his later work: 
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Our previous study had confirmed that antigen must be added to the oil phase 
for optimal antibody response, [document A2, page 223] 

As a prelude to these experiments, we designed stable, metabolizable oil-in- 
water emulsions of hexadecane ... The only drawback is the need for dry or 
Ivoohilised antigen to be mixed in the oil phase of the emulsion , [document 
. A1, page 224] 

To be effective, antigens must be incorporated into the internal j)hase of oil 
emulsions, i.e., the water phase of W/O emulsions and the oil phase of O/W 
emulsions ... concentrated in the internal phase, [document A3, page 293] 

6.12 Furthermore, in the papers listed in Annex 2 which cite D1, Boersma et al. (A13) 
repeat the dogma that antigen should be located within the oil droplets in an oil-in-water 
emulsion — a clear example of a skilled person interpreting D1 as teaching away from the 
claimed invention. 

6.13 Thus any "significant intrinsic adjuvant activity" which might be disclosed in D1 can 
only be in respect of preparations in which the antigen is concentrated within the oil 
droplets of an oil-in-water emulsion. 

6.14 In addition, document D8, which was originally relied upon by Opponent I to 
demonstrate common general knowledge, states that: 

It is desirable to incorporate the drug into the innermost phase of the 
emulsion in order to successfully exploit the advantages of an emulsion 
dosage form, [page 34, right hand column] 

6.15 The belief that antigen should not be present in the aqueous phase can still be found 
today. For example, as late as March 1997 a review was published stating that: 

O/w emulsions result in excellent antigen presentation and moderate 
targeting-... It is important to incorporate immunoaen into the oil phase [A4, 
page 251] 

6.16 This is in clear contrast to the sub-micron oil-in-water emulsions of the present 
invention, which have been demonstrated to be effective. For example, using a commercial 
embodiment of the invention known as "MF59™ adjuvant" [eg. see D13], these 
formulations have been tested in over 8000 human subjects and have been licensed as an 
adjuvant for human use in Italy in an influenza vaccine ("Fluad™ vaccine"). 

6.17 The following passages from two papers detailing the success of the claimed 
submicron oil-in-water emulsion adjuvants also serve to demonstrate that antigen is 
added to a pre-formed emulsion ("MF59™ adjuvant"), rather than being ground into the 
oil phase, as taught by D1 : 

Final vaccine formulations were generated by mixing the commercial vaccine 
1:1 with adjuvant emulsion. Adjuvant/vaccine mixtures were injected 
intramuscularly within 6h of mixing. [A5, page 1558] 
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At the time of each immunization, HBV was mixed with MF59 adjuvant and 
animals were immunized within 1h of vaccine preparation. [A6, page 1 169] 

6.18 The claimed invention is clearly, therefore, a departure from the teaching of the 
prior art. D1, for instance, teaches the skilled person to do the opposite of that which is 
described in the claims. Indeed Dr Woodard, the main author of D1, expresses in his 
affidavit his surprise that the claimed compositions are effective. 

6.19 It is apparent that there were no indications whatsoever in the prior art which 
would lead the skilled person to the claimed invention. 

6.20 The appellant regrets that it was not in a position to present these clear arguments 
to the Opposition Division but, unfortunately, the Opponents chose to rely on completely 
new arguments at oral proceedings, having ignored the Opposition Division's invitation to 
file final submissions beforehand. Before oral proceedings, for example, Opponent Ps view 
of inventive step over D1 concerned the choice of metabolisable oil, and Opponent II had 
never argued that D1 should be considered as the closest prior art. Regardless of this 
ambush, the Appellant has now had a chance to consider these arguments and has been 
able to demonstrate that the claimed subject-matter is clearly inventive over the disclosure 
ofD1. 

7 Requests 

7.1 It is therefore requested that the Opposition Division's finding in relation to Article 56 
EPC should be set aside and that the Opposed Patent be maintained with the claims of 
the Main Request filed herewith. 

7.2 Alternatively, if the Board is minded to uphold the Opposition Division's decision, 
the Appellant requests that the Opposed Patent be maintained with the claims of the 
claims of the First Auxiliary Request or any further requests that may be admitted during 
the proceedings. 

7.3 In the event that the Board is minded not to maintain the Opposed Patent, Oral 
Proceedings are requested. 



Yours truly, 




HALLYBONE. Huw George 

(Authorised representativ^Q^GAiM, STEPHEN JAMHS- 
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eds. Powell & Newman (Plenum Press) 
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A2 Woodard (1989) Adjuvant activity of water-insoluble surfactants. Lab Anim Sci 
39:222-225. 

A3 Woodard (1990) Surface chemistry and classification of vaccine adjuvants and 
vehicles. From Bacterial Vaccines, pages 281-306. 
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action. Vaccine 15:248-256. 
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Immunol 8:83-101. 
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Annex 2 - Later Published Papers Citing D1 



Warren & Chedid [A7 herein]; page 86: 

Different oils (such as peanut or sesame oils) and different emulsions (such 
as oil-in-water [cites D1] or water-in-oil-in-water) have been tried to optimize 
the adjuvant effect 

Claasen et al. [A8 herein]; page 479, right-hand column: 

Water-soluble antigens can be emulsified with oil, or as double 
water-in-oil-in-water emulsions and lipophilic antigens as oil-in-water 
emulsions [cites D1]. 

Woodard [A2]; referring to his own previous work in D1: 

page 222: We have recently described stable O/W emulsions prepared with 
hexadecane as the hydrocarbon [cites D1], 

page 223: Our previous study had confirmed that antigen must be added to 
the oil phase for optimal antibody response [cites D1]. 

page 223: Surfactant adjuvants and BSA were combined in the oil phase of 
an O/W emulsion as described [cites D1]. 

page 224: As a prelude , to these experiments, we designed stable, 
metabolizable oiNn-water emulsions of hexadecane [cites D1]. 

Lidgate et al. [A9 herein]; page 752: 

Antibody response may not be contingent upon emulsion stability or globule 
size; biological response may occur as long as an emulsion is formed [cites 
D1]. 

Woodard [A3]; referring to his own previous work in D1 : 

page 286: By combining the HLB system with spectrophotometric analysis of 
the emulsions, stable O/W emulsions suitable for vaccine and adjuvant 
carriers can be formulated for metabolizable n-alkanes and mineral oils [cites 
D1]. 

page 290: / have recently reexamined the structure activity of various aliphatic 
primary, secondary, tertiary, and quaternary aliphatic amine surfactants in an 



0/W emulsion [cites D1]. Except for avridine (discussed below), none of the 
aliphatic amines were any more adjuvant active that the emulsion alone. 

page 293: To be effective, antigens must be incorporated into ...the oil phase 
of 0/W emulsions (discussed below) [cites D1]. 

page 293: Preparation of stable 0/W emulsions with a 70:30 blend of Tween 
80 and Span 80 as emulsifiers and hexadecane as the metabolizable oil has 
been recently described [cites D 1 ]. 

Holt etal. [A10 herein]; page 24, left-hand column: 

To prepare the inoculation with FIA, formalin-killed, four-hour cultures, 
containing 10 11 organisms mf\ were emulsified with 5 per cent (v/v) Tween 
80 and 20% (v/v) FIA [cites D1]. 

Ellis etal. [A1 1 herein]; page 305, in an apparent mistaken citation: 

Equal amounts of filtrate and a block polymer adjuvant [cites D1] were 
emulsified. 

Kudrna etal. [A12 herein]; page 1200, left-hand column, also an apparent mistake: 

Preparation of vaccines — Vaccinal emulsions containing MDP were 
prepared, using emulsifiers and described procedures [cites D1]. 

Boersma et al. [A1 3 herein]: 

page 504: Emulsifying properties as well as stabilizing properties are 
required; other surfactants or combinations have also been applied [cites D1]. 

page 505: OIW emulsions, by their nature, are mostly used as vehicles with 
low viscosity for lipophilic compounds with adjuvant properties. [D1] also used 
Span as well as Tween compounds ... Best adjuvant properties were 
obserfved when the antigen was taken up in the oil fractions of the OIW. 
Addition of Tween to the water phase was detrimental to stability and 
adjuvant activity [cites D1]. 

page 505: Hexadecane is an effective oil phase whereas peanut oil, soybean 
oil or other plant-derived oils are far less effective [cites D1] ... The results 
with soybean oil could be improved by the addition of avridine [cites D1]. 

page 505: When OIW and WIO emulsions were compared, the WIO 
appeared to be most effective as an adjuvant [cites D1]. 



Azuma [A14 herein]; page 1004: 

Woodard and Jasman [cites D1] have also discussed stable o/w emulsion 
formulations. 

Gupta et ai [A1 5 herein]; page 295: 

Different emulsions such as oil-in-water [cites D1] and water-in-oil-in-water 
were also tried to get adjuvanticity 

Hilgers et ai [A1 6 herein]; page 665: 

Additional active substances such as microbial glycolipids, synthetic block 
polymers of polyoxyethylene and polyoxypropylene with or without microbial 
products, avridine [cites D1] or SLP, can compensate for low activity of the 
biodegradable oil emulsions." 

Stieneker et ai [A17 herein]; page 52, apparently mistakenly: 

Toxic side-effects after application of FCA, FIA or Adjuvant 65 were not 
observed, although granuloma or subcutaneous abscesses have often been 
described by other authors [cites D1], 

Todd et ai [A18 herein]; page 564: 

Examples of adjuvants with carrier-mediated activity include aluminium and 
calcium-based salts, oil-based emulsions [cites D1] and liposomes. 
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Affidavitof LynnFWi 

I. LynnF Woodard, of PO Box 165, Tic Siding, Wyoming 82084, US^h^eby declare as follows: 

1. I am the same LF Woodaid who co-authored the paper entitled "Stable oil-in-water emulsions: 
preparation and use as vaccine vehicles for lipophilic adjuvants", published in 1985 in volume 3, 
pages 137-143, of the journal Vaccine* which I understand is referred to as document "Dl" in 
these proceedings. 

2. I received my BS (1968) and DVM (1970) degrees from Colorado State University and was 
self-employed as a veterinarian from 1970-1975. Graduate study at Washington State University 
resulted in a PhD degree in 1978. 1 was employed by the University of Idaho from 1978-1986 as an 

* assistant and associate professor. In 1986, I took my current position as Head, Department of 
Veterinary Sciences, and Director, Wyoming State Veterinary Laboratory, at die University of 
Wyoming, USA. 

3. I have read and understood a copy of European patent 0399843 ("the patent"), and I have been asked 
to comment on the patent, both in general and in the context of my own work as of May 1989. 

4. I understand that the patent was revoked by the European Patent Office in July 1997 on the basis that 
it was obvious over my work as published in Dl. For the reasons set out below, I do not agree with 
this conclusion. 

Adjuvants 

5. A 'Vaccine adjuvant" can be defined as a substance that is physically added with antigens) in an 
immunization to increase the immune response over that resulting from the administration of the 
antigen alone. 

6. In May of 1989, aluminium salts (alums) and aluminium hydroxide gels were the only adjuvants 
approved for human use in the USA. Likewise, they were the vaccine adjuvants most used in 
veterinary vaccines. A few oil emulsion vaccines were in use in veterinary biologicals at that time. 
The composition and preparation of oil emulsion veterinary vaccines are not generally public 
information, but I believe that most are water-in-oil (W/O) or water-in-oil-in-water (W/O/W); most 
use a vegetable oil in the emulsion. 

7. The laboratory "gold standard*' of vaccine adjuvants is Freund's Complete Adjuvant (FCA or CFA). 
Developed by Jules Freund, it has been long used to stimulate both humoral (antibody-mediated) and 
cellular (cell-mediated) immunity. The composition of FCA is an approximate 50% water and 50% 
oil W/O emulsion with killed tuberculosis bacteria. Because of its very good ability to invoke 
antibody production and cell-mediated immunity, it is the standard by which adjuvants are typically 
judged. However, the composition is very tissue reactive and positive tuberculin skin tests result, so it 
is not appropriate for human or veterinary clinical use. The same preparation without tuberculosis 
bacteria is termed "Freund 1 s Incomplete Adjuvant" (FLA or EFA). It is less reactive to tissue but still 
unacceptable for human use. 
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8. My book chapter "Surface Chemistry and Classification of Vaccine Adjuvants" m the volume 
entitled 'Bacterial Vaccines" (Advances in Biotechnological Processes, volume 13, Wiley-Liss, 
1990), which T understand is referred to as A2 in these proceedings, gives a general review of 
adjuvants until 1990. Many additional review articles are cited in that chapter. 

9. Although aluminum compounds are satisfactory adjuvants for many vaccines that afford protection 
by the production of antibodies, they generally do not stimulate cell-mediated immunity. The latter is 
generally needed to protect against many intracellular parasites such as viruses. 



My research on olUn-water emulsions 

10. My PhD research examined the ability of newborn calves to mount cell-mediated immunity (CMI). 
The need to stimulate CMI led to a vaccine preparation developed by Edgar Ribi's group at NM 
Rocky Mountain Laboratory, This vaccine contained an adjuvant component of the tuberculosis 
organisms found in FCA, namely trehalose dimycolate (TDM). This is a glycolipid that is very 
insoluble in water. The NIH group had found that TDM was most active when solubilized in oil 
droplets in an oil-in-water (O/W) emulsion, in contrast to the W/O emulsions developed by Freund 

1 1 . Emulsions can be W/O or O/W depending on the type of emulsifiers used A complete description of 
emulsions and the surfactants needed to prepare them can be found in, for instance, "Emulsions: 
Theory and Practice" by Paul Becher (2nd edition, Reinhold Publishing Co.), which I understand is 
document D5 in the present proceedings. Surface active agents, or "surfactants", are used to emulsify 
and stabilize the droplets. If the droplets are oil droplets suspended in water, an O/W emulsion is 
formed; if the droplets are water droplets suspended in oil, a W/O emulsion is formed The droplets 
are termed the internal or disperse phase and the balance is termed the external, bulk or continuous 
phase. 

12. In 1983, 1 set about developing O/W emulsions with the following characteristics: metabolizable, 
non-toxic, stable over time and temperature, and easy to prepare. O/W emulsions with which I had 
previously worked, and which were available in my laboratory, were not vsy stable. 

13. Because W/O emulsions such as FIA cause severe chronic infection site reactions known as 
granulomas, a low oil concentration was desirable. Granulomas are totally unacceptable in humans 
and less than desirable in livestock and pets. In food animals, injection site lesions result in tough 
fibrotic areas that are unpalatable and that must therefore be trimmed, resulting in waste. 

14. In a series of experiments, described in Dl, we examined a variety of parameters that might affect 
emulsion stability and antibody response. In general, a 70:30 blend of Tween 80 and Span 80 
emulsifiers ("T8G/S80") mixed with an equal amount of hexadecane oil resulted in the most 
satisfactory emulsions. Equal 5% concentrations of oil and the T8Q/S80 blend were selected for 
subsequent experiments. Addition of bovine serum albumin (BSA) antigen into the internal (oil) 
phase tended to destabilize the emulsions and the addition of hexadecylamine adjuvant tended to 
stabilize the emulsion. Other Tween and Span emulsifiers were tested and three additional blends 
were found to be stable; one with T20/S80 was later shown to induce less antibody than T80/S80. An 
unstable micellar preparation with T21/S85 was also Iks effective. 
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15. Using BSA antigen, antibody titers were higher when the antigen was added to the internal phase of 
both OAV and W/0 emulsions than to the external phase, at the 99% confidence interval (pO.Ol), as 
shown in Table 5 of Dl. This was consistent with the understanding of FIA. 

16. The protein would not be expected to "dissolve" in the oil, but it would be expected to be suspended 
in the oil. Over time, the proteins would be expected to move towards Ihe aqueous phase with the 
hydrophobic amino arid sequences aligned along the water-oil interface. 

17. The mechanism by which physically grinding the BSA into the oil of a OAV emulsion results .in 
increased antibody was not understood. However, it confirmed previous work by the NIH Rocky 
Mountain Laboratory group that the antigen should be in the internal phase for optimal response. The 
NIH group had found this to be true for tumor regression and delayed hypersensitivity responses. 
Thus, our work confirmed previous findings that the antigen should be added to the internal phase of 
O/W or W/O emulsions for a variety of immune responses. 

18. Keeping the 70:30 T80/S80 Mend at a constant 5% while changing the oil concentration from 1% to 
20% had no effect on antibody production with one exception. Likewise, keeping the oil at a constant 
5% while reducing the T80/S80 to only 2% did oat reduce antibody production. In general, stability 
of the emulsions did not affect antibody production to the BSA antigen. 

19. In the final experiment, avridine adjuvant was used instead of the less potent hexadecylamine in the 
OAV emulsions. It was able to stimulate antibody titers equal to those induced by FIA, Increasing the 
oil and T8CVS80 concentrations to 20% to increase surface area for adjuvant adhesion did not increase 
antibody responses, even when adjuvant concentration was increased 10-fold. 

20. 1 continued researching oil-in-water emulsions after Dl , and in 1989 a research article of mine, which 
I understand is referred to as Al in these proceedings, was published in the journal Laboratory 
Animal Science, This developed my earlier work and compared the efficacy of several known 
adjuvants. I concluded this paper by stating that "our results show that adhesive spreading agent 
surfactants are satisfactory replacements for Freund's adjuvants when antigen and adjuvant are 
incorporated into the oil phase of dilute hexadecane emulsions." 

European Patent 0399843 

21. In my opinion, European Patent 0399843 refers to O/W emulsions with adjuvant activity when the oil 
droplets are subnricron in size and made without the use of block copolymer emulsifiere. The 
invention is said to be that the emulsifiers need not have adjuvant activity themselves because size 
alone is sufficient for adjuvant activity. In other words, oil droplet size is the major determinant of 
adjuvant activity, rather than composition. 

22. In the majority of examples, except as noted below, the submicron oil droplets were prepared by 
physically mixing squalene and muramyl tripeptide-phospbolipid with or without T80 emulsifier and 
then passing the mixture through a Microfluidizer, resulting in 100 to 750nm oil droplet emulsions. 

23. After formation of these emulsions, the antigen was added to the prepared emulsion and mixed by 
shaking. Addition after the emulsion was formed would mean that die antigen was added to the 



external or bulk phase of the emulsion. Based on previous research, this is contrary to the notion that 
the antigen should be added to the oil or internal phase for maximal antibody response. 

24. To assist in understanding the data contained in the patent, the following tables abstract comparative 
data from the results in the patent 

25. Goat immunization with HSV gD2 antigen 

26. 1 have been asked to consider data in the patent relating to the effect of size on adjuvanticity. A 
number of different adjuvants were tested with different droplet sizes. These are designated 
MTP-PE-LO (10nm), MTP-PE-LO-KE (l-2|im), MF#13 (0.8nm) and MF#16 (0,5-0.6pm) These 
data are collated in the following table: 



Comparison a£ 










• Table 6, groups 3 <fc 4 (page 21) 








• Table 9, group 2 (page 26) 








• Table 10 (page 27) 








All snimab given lOQpg HSV gD2 antigen, whh a variety of adjuvants, using the same immunization protocol 


Adjuvants: 










• MTP-PE-LO: 4% squalene, lOOugAnl MTP-PE, 0.008% Tween, ~10um droplet size 


• MTP-PE-LO-KE: 4% squalene, lOOugAnl MTP-PE, 0.008% Tween, -l-2uin droplet size 


• MF113: 4% squalene, LOOug/rnl MTP-PE, no Tween, microfluidized to -O^pm droplet size 


• MF016: 4% squalene, SOOugfail MTP-PE, no Tween, mkrofluidized id 0.3-O^pm droplet size 


Data from 






EI .ISA titer* afl*r 


Animal # 


Adjuvant 


2nd immunization 


3rd immunization 






Table 6 


3612 


MTP-PE-LO 


77 


194 


(group 3) 


3613 


MTP-PE-LO 


145 


323 


Tabled 


3614 


MTP-PE-LO-KE 


123 


227 


(group 4) 


3615 


MTP-PE-LO-KE 


56 


46 


Table 9 


4598 


MF#13 


2966 


2207 


(group 2) 


4599 


MF#13 


1661 


Died 


Table 10 


S013 


MF#16 


1299 


386 




5014 


MF#16 


6657 


2806 




5015 


MF#16 


8206 


1943 




5016 


MF#16 


7886 


1514 



27, Whilst these results are not ideal (eg. small sample size, no indication that age and breed of goat were 
not variables, variation in the control values), only one of the four goats irmnunized with the 
syringe-prepared (MTP-PE-LO) or Falkland emulsified (MTP-PE-LO-KE) vaccines had a titre 
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exceeding the two CFA/IFA controls with flic lowest titres. When the microfliridized vaccines 
(MF#13 & MF#16) were given, all 6 had titers with values that exceeded about 1300 after two doses. 
There does appear to be a real tread toward higher titers with die microfluidised MF preparations. 

28. Comparing those goats that received a constant (lOOug) amount of MTP-PE (groups 3 & 4 in Table 6 
vs. group 2 in Table 9), the effect of emulsion preparation and droplet size can be studied. A trend of 
about a 10-fold increase in antibody can be seen when the droplet size is reduced to the submicron 
level Again, the small sample size precludes any statistical evaluation, but as droplet size decreased 
to less than l^un, there is a trend towards higher titers. 

29. The presence of 0.008% T80 in MTP-PE-LO but not MF#13 preparations does not alter my 
interpretation of the results. This is too little T80 to have significant emulsifying power and no 
positive or negative effects on antigenicity would be expected 

30. Increasing the MTP-PE from lOOpg (MF#13) to 500ug (MF#16) in microfluidized emulsions also 
gives increased titers. This increase could be due either to the increased amount of MTP and/or the 
decreased droplet size from ~0.8um to 0.5-0.6jim 

31. Goat immunization with HIV gpl20 antigen 

32. 1 have been asked to consider data in the patent relating to the effect of MTP on adjuvanticity. The 
data in Table 1 1 of the patent are informative in this respect: 



Comparison of : 








• Tabic 1 1, groups 1,3, 5 & 6 (pages 2S-29) 




All animals, given 100)ig HIV gpl20 antig 


jen, with a variety of adjuvants, using the same immunization protocol 


Aajuvants: 








• CFA/IFA: CFA for first immunization, IFA fix second & third 




• MF#14: 4% squalen*, 500ugAnl MTP-PE, do Tween 




• MF#15: 4% squalen^ IOOpg/ml MIP-EE, 0.008% Tween 




• MTP-PE-LO-KE: 4% wpaJcnc, lOOtmgAnl MTP-PE, 0.008% Tween 


Group 


Adjuvant 


ELISA titers after 




2nd immunization 


3rd immunization 


1 


CFA/IFA 


1861±539 


6630±996 


3 


MF#14 


101±1089 


1324±997 


6 


MF#15 


10±333 


3277±767 


5 


MTP-PE-LOKE 


721±416 


632±32 

.. i 



33. These results would suggest that the CFA/IFA vaccine is superior after the second injection or third 
injection. Statistical evaluation of these results might be possible, but the large standard errors would 
make statistical differences difficult to detect with the small numbers involved. 
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34. Increasing the MTP-PE from lOOug (MF#15) to 500pg (MF#14) gave lower titers after the third 
immunization (cf paragraph 30 above). Reducing the droplet size whilst maintaining the MTP-PE 
concentration at lOOug (MF#15 vs. MTP-PE-LO-KE) resulted in much higher titers after the third 
immunization. The method of emulsion preparation would appear to be responsible for this increased 
response. 

35. MF#15 & MTP-PE-LO-KE are identical in relation to T80 and, as noted above, the T80 difference 
between groups 3 (MF#14) and 6 (MF#15) should not be of concern. 

36. 1 conclude from these limited data that a dose-related response to MTP is not apparent. Also, the 
concentration of T80 does not seem to have consistent effect on adjuvanticity. 

37, Goat immunization with HIV env antigen 

38. A comparison of further data from Table 1 1 with that in Table 2 is also useful in considering the 
contribution of MTP towards adjuvanlicity. In addition, these data demonstrate that submicron 
emulsions could be more effective than Freund's adjuvants: 



Comparison o£ 

• Table H,groQp62&4 (page2S): lOOug antigen 

• Tabb2(page 14> lOO^g antigen or more (up to lmg) 

All animals given HIV env antigen, with a variety of adjuvants, using the same immunization protocol 


Adjuvants: 

• CFA/EFA: CFA fw first imnninizarion, IFA for second & third 

• MF#14: 4% squedene, 500ug/ml MTP-PE, no Tween 

• MTP-PE-LO: 4% squalece, 0-500ugAnl MTP-PE, 0.008% Tween, -lOjan droplet sm 


Group 


Adjuvant 


ELLS At 

2nd inmnxnization 


iters after 

3rd immunization 


2 
4 

Table 2 


CFA/EFA 
MF#14 
MTP-PE-LO 


2235±680 
2351*1688 
typically <100 


5074H378 
9896±2493 
no data 



39. Comparing groups 2 and 4 in Table 11 shows that the MF#14 preparation is very similar in 
eliciting antibodies to this antigen when compared to CFA/IFA after two doses. After 3 injections, 
responses were greater than with the "gold standard" Freund's. Even with the limited numbers, the 
responses may be near statistical significance although I have not performed any such calculations. 



40. These titers are favorable when compared to the near total lack of response when the antigen was 
given with 20ug to 500[ig of MTP-PE (Table 2) with a droplet size of~10um. Assuming that titres in 
Tables 2 & 11 were determined in the same manner, the method of emulsion preparation would 
appear to be the main determinant of increased adjuvanticity. 
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41. Again, the absence of T80 prevents a strict comparison, but its inclusion is not of concern, and rt 
certainly had no positive effect 

42. Baboon immunization with HIV env antigen 

43. 1 have been asked to consider the data fa the patent which compare the subinicron microfluidized 
adjuvants with other conventional adjuvants. One such comparison is given above in paragraph 
39, but the data on pages 31-32 of the patent is also informative. I note that this data is presented 
in a tabic labeled as "Table 1 1" when it is, in fact, the twelfth table in the patent 

Comparison of: 



• Table 12, groups!, 4 & 6 (page 31) — nusnunfcercd as Table 11 
All animals given 2Spg HIV env antigen, with a variety of adjuvants, using the same im™*™^ pn>tttcol 



Adjuvants: 

• MTP-PE/IFA: 250mg MTP-PE in IFA 

• MF#1: 2% squalene, 500ngAnl MTP-PE, no Tween, 0.17jna droplet sue 

• Alum: 0 gmgfrnl aluminum hydroxide 


Group 


Adjuvant 


ELISA titer 


Neutralizing antibody 


. 2 


MTP-PE/IFA 


400 
34500 
142300 


<10 
30 
200 


4 


MF#1 


600 
14400 
87400 


<10 
35 
>250 


6 


Alum 


4900 
700 


80 
<10 



44. This data shows that ELISA and neutralizing antibody responses were similar for IFA, MF#1 and 
alum preparations with the limited animals represented, although there was great variability in all 
groups. The same can be said for the baboon immunization using gp!20, also shown on page 31. 



Conclusions 

45. Collectively, the data in the patent would support the fallowing generalizations, realizing that 
statistical conclusions are not possible with the limited numbers tested in any given experiment 
However, the following trends are noted: 

• the method of mechanical emulsification does appear to affect antibody response: as more 
energy is added to the system of emulsification, leading to small©* droplet size, responses 
increase. Thus, MF preparations were superior to KE or syringe-prepared emulsions. 

• the species of animal tested may greatly affect the response to a given antigen (eg. guinea pigs 
vs. goats) 
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• when using MIP-PE as both exogenous adjuvant and emulsifier, a dose-related response is not 
evident in higher mammals. 

• size of droplets appears to be inversely related to antibody response with most antigens tested in 
higher mammals 

• use of a very small amount of T80 did not appear to affect antibody response 

46. When compared to the knowledge of the date of application (May 1989), I would state the following 
about the patent 

• the patent shows that droplet size of OAV emulsions is important. My work had shown that 
unstable emulsions with large droplets were just as effective with BSA antigen as stable 
emulsions with smaller droplets. The observation that emulsions with droplets less than 1pm are 
more effective adjuvants than emulsions equivalent in composition but with larger droplets was 
an outstanding finding 

• inclusion of the antigen in the aqueous phase rather than the internal oil phase of the OAV 
emulsion is contrary to my findings and recommendations for maximal antibody response. 
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Norden Laboratories - $5,000 - Gift to vaccine research. 1984. 

Idaho Beef Council - $19,200 - Synthetic Vaccine for Vesicular Stomatitis in Cattle. Principal 
Investigator. 1984-1985. 

United Dairymen of Idaho - $4,980 - Detection of Salmonella dublin Carriers in Dairy Cattle. 
Co-Principai Investigator. 1984-1985. 

USDA - $12,000 - Role of la Glycoprotein Expression in Vaccine Adjuvant Activity. Principal 
Investigator. 1984-1985. 

USDA - $59,000 - Subunit and Synthetic Peptide Vaccines and Rapid Diagnostic Kits for Vesicular 
Diseases. Co-Investigator. 1985-1986. 

USDA - $5500 - Vesicle Vaccine Adjuvants. Principal Investigator. 1985-1986. 
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USDA - $5500 - EUSA and Fish Kidney Disease. Co-Investigator. 1985-1986. 

USDA - $2500 - Pregnancy Protein Receptor. Co-Investigator. 1985-1986. 

USDA - $5350 - Etiology and Pathogenesis of Abomasitis Complex in Range Calves. Co-Principal 
Investigator. 1989. 

WAES - $25,000. Effectiveness and Profitability of Management Practices Designed to Eliminate 
Bovine Viral Diarrhea-Related Herd Health Problems in Wyoming Cow-Calf Herds. Co- 
Investigator. 1994-1995. 



MISCELLANEOUS : 

Board of Scientific Reviewers. American Journal of Veterinary Research, 1984-1987. 

Manuscripts reviewed for Journal of Animal Science, Journal of the American Veterinary Medical 
Association and Journal of Wildlife Diseases. 

WICHE - Wyoming Delegate, Regional Advisory Council on Veterinary Medicine. 1989-1994. 



CONSULTANT : 

Pfizer, Inc., Terre Haute, IN 

Norden, Inc., Division of Smith, Kline & Beckman, Lincoln NB 
Amgen, Thousand Oaks, CA 
Miles Animal Health, Shawnee, KS 
Chiron, Emeryville, CA 

LICENSES : 

Colorado #2229 (inactive) 
Montana #587 (inactive) 
North Dakota #637 (inactive) 
Wyoming #936 (active) 

HONORS AND AWARDS : 

Outstanding Young Men of America, 1981 

Diplomate - American College of Veterinary Microbiologists, 1 981 

Outstanding Alumni Award - College of Veterinary Medicine, Washington State University, 1988. 
OFFICES HELD : 

President - Southeast Wyoming Veterinary Medical Association, 1987 
Secretary - Southeast Wyoming Veterinary Medical Association, 1988 
Secretary - WRCC-46 Research Coordinating Committee, 1988 
President Beet - Wyoming Veterinary Medical Association, 1988-89 
President - Wyoming Veterinary Medical Association, 1989-90 
Executive Board - Wyoming Veterinary Medical Association, 1988-1991 
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PEPTIDES 
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BIOLOGY 



OTHER 

PRODUCT 

GROUPS/USP 
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SUPPLIES 




SIGMA 



DIAGNOSTIC 
KITS ANO 
REAGENTS 



COMPOUNDS 



ALPHABETICAL LIST OF COMPOUNDS 



PRODUCT 
US S I NUMBER 



(Cot 

POLYO)OfETHYl£NE ETHERS 

) 8 Lauryl Ether yj 

(CiA) 5r 

[3055-984] CzaHsaO^ lOxirl 

FW 538.8 *Af 
R: 36/37/38^1 S: 26-36 

) 8 Myristyl Ether [S 

[27847-86-5] CaoHsA FW 566.8 1 ■ '! 

R: 21-36/37/38 S: 26-36 J 

> 8CetylEther i^i 

(CwW 5 |i 

[5698-3*5] C32H66O9 FW 594.9 . * i 

> 8 Stearyl Ether 1 > : *«¥3I 
(CM , ,? Jg 
H 3149-874] C34H70O9 FW 622.9 ,,olM 
R: 36 S: 26-36 t?mW 

I 9 Lauryl Ether 10 gM 

(C12E9; Polidocanol) 50 o 

[3055-990] 100 * 

) 10 Lauryl Ether 100 

{Ci 2 Eio) 500 g 

[6540-99-4] 1 Jg'| 

i 10 Tridecyl Ether 100 k"^ 

(C13E10) 500 g I 

[24938-91-8] \ * 

) 10 Ce^l Ether (Brij 56) 100 g j 

(C l6 Eio) 500 g I 

* ^ 

> 10 Stearyl Ether (Brij 76) 100 i' 1 

[9005W-9] * 

> 10 Oleyi Ether (Brij 97) 100 g' l 
(CihM 500 gfl 
[9004-98-2] 1 kg]j 
R: 36 S: 26;36 ;JTp 

* 20 Ce^ Ether (Brij 58) 100 g M 

(C.eEaJ 500 g-F 

[9004-95-9] I kg J 

> 20 Isohexadecyl Ether 100 g* 
(Ariasolve* 200) ^ 

(C 16 E2o) 

[69364^3-2] *l 
R: 36 S:26;36 ,5, 

) 20i5tearyiEtfier(Brij78) ibof 

<c»E») '-?5r 

/9CX)5-0O9J 

R: 22-36 S: 26^36 

1 20 Oleyl Ether 100 g 

(Brij 98; Brij 99) 500 g 

(C^E^ 1 Kg' 

[9004-98-2] ^ 

R: 36 S: 26-36 

i 21 Stearyl Ether (Brij 721) 100 g; 

(C 18 E 2l ) 

[9005OO9] 

R: 36/37/38 S: 26-36 

\ 23 Lauryl Ether (Brij 35) 100 g 

(ChM 500 g 

Suitable for use in Stein- 1 Nl 

Moore chromatography. 6 x 100 g j 

Ref.: Moore, S. and Stein, 5 Kg 

W.H., J. Biol. Chem., 211, * 
893(1954). 

See also: Electrophoresis Reagents Page 2Vn 

Brij 35 Solution Page 1 89 J) 
[9002-92-0] 

•/ww.sigma-aldrich.comyiechinfo 





j^Venm^NE ETHERS WlSuNESORB^ 

SHbb Stearyl Ether (Brti 700) 250 g 9 80 d or™ u . 1 

mWQSOM] \ m SlgmaUltra 500m , 21 65 

KtjEf^ ■ Residue on ignition: <0. 1 % 

BI6TW-I 10 g 8.00 Chloride (C0: <0 - 05 * 

*%«ay be of use as a solubiiizing 100 g 10.80 Sulfate (SOJ: <0.05% Mg*<0 0005% 

Kagent for a variety of membrane 500 g 25.00 Ai: <0.0005% Na:<0 05% 

i&bduhd enzymes or in applications 1 kg 37.80 ^ <00 °059fi NH *. <0 0 5qt 

ftthat call for lubrolPX and WX. Cu:<o.0005% p <ooW 

" [ e:< ntf Pb:'<0.001% 

OLYOXYETHYLENE 25 250 g 12.25 1 [90054541 *n: <0.0005% 

^PROPYLENE GLYCOL STEARATE R^40 S Ifi 

Wk[372314QO] K :. 40 .. s *. 3 ?. 

^rr ' Pi 754 Monooleate (Tween 80) lOOml 11 

'PlYOXYETHYLENESORBITAN BB Syrup 500 S 16 20 

*ff^"Y Fatty acid composition: 1 fia | 5135 

5j|Monolaurate (Span 20) 250 g 8.10 Oleic acid approx. 70%; 6 x 500 ml 77 5 

^70% solution in water balance primarily linoleic, pal- 

|Fatty acid composition: mitic, and stearic acids 

RLauric acid approx. 50%; balance primarily myristic See also: Molecular Biology Products Paae l 69 fi 

Ifmw! CSS" Media a Agents 

r/Monolaurate (Tween 20) 100 ml 16.30 RMO^"s^i6 

gSlgmaUltra 500 ml 21.65 — 

S£ :< °' 1% ^ !S^i L0WPer0X,de ^x^m. 52.00 

^n e ^ <0 ° 5% Mg:<0.000 5 J 10% Solution 

l^S.^iS N3: <a05% [9005454] 

NH v::ssL-- R ^°..A 3 ^ 

Zn: <00005% ^ 7 «£P^8lffi-- - 167I0 

SI— 1,^ -V^SCS!!!^^ ^"100 ml 29785 

gMonotaurate,Low- 10 ml 43.50 WW^I!$& 1 ' v B ^ ^ 'j 

^roxIdej Low-carbonyls 5 x 10ml 173.90 r^^y^M,'. ^ ! 

jfStolove peroxides 10 ° mI ^J|p^ 

fand aldehydes ^- $ t^^*P^ , ' H^mm? 167M 

^Peroxides: s0.5»unole/g M ' ; jf^ 

|Carbonyls:sl.0ttmole/g ,;. . . ?*£tt&$f&;.. , flfll 

^Contains BUT as an antioxidant ^ 3 I feg^S<t f«roxldejf5^ nil 50:W " 

V/90O5<i4-5; {I? 343 man^an^lmarsource ^ ' (i ! " , 

EW5^!?P noIaur ate (Twoen 20) 100 ml 11 50 

Bjg^P 500 ml 16.20 L 2815 "wootoate ffwen 81) 250 g 9.05 

|Fatty acid composition: 1 ga i 51 35 I Patty acid composition: 

ILauric acid approx. 50%; 6 x 500 ml 77*55 0, ® ic . acid a PP rox - 7 0%; balance primarily palmitic 

Ibalance primarily myristic and linoleic acids, 

ftgnibc, and stearic acids'. [9005454] 

1^ o/s ? 5? 0,ecuIar B 'ology Products Page 1 628 and * *9 . . S: . 
ilissue Culture Media and Reagents Page / 807 L 1CrtJ1 

|(W564-5J ^ * age 1 tsv/ ^ 15(W Monopalmltato (Tween 40) 100 ml 11.50 OO 

Snt^ lau ^ Low PeroxW e 5 x 10 ml 55.00 Fatt V acid composition: 5 °i «| 5? '35, 

BliiM?? 1 ' Palmitic acid approx. 90%; ■ ■ ■ 

BronnS , ! ,, ?? n balance primarily stearic acid. 

^^^S^ T : - c -80 P 1 629 Monostearate (Tween 60) 100 ml 11 50 

^^B^^-C^.^S^^M m Fatty acid composition: 500 ml 16 20 

*m^*',.*7" 100 ml Wl^l Stearic acid approx. 50%; balance 1 gal 51.35 

vy^^^, r .-^^'^^*^"V primarily palmitic acid. 

, ^v...... . . . '^m> vj ( 900547-8] 

ifer^rn: 21 ' 250 8 9:80 ri° 65 ^ ^ ^ »» 250 « S-SO 

£(9005^4-51 ' acid. 
ffi '■ [9005-67-8] 

f- (C6nlinued) 1 (Confanued) 
To place an order call 800-325-3010 . www.sigma-aldrich.com/order 863 





1ST OF COMPOUNDS 



I PRODUCT 



ALPHABETICAL LIST OF COMPOUNDS 



If 



IS SI NUMBER 



500 g 



SODIUM TUNGSTATE 
S 0765 Dihydrate 
@ ACS Reagent 

Assay: 99.0 to 101.0% 

Insoluble matter: ==0.01% 

Tftratable free base: <0.02 meo/p 

Chloride (CI): <0.005% 

Molybdenum (Mo): <0.001% 

Nitrogen compounds (as N): <0.00l% 

Sulfate (SO,): <0.01% 

Heavy metals and iron (as Pb): sO.OOlfc 

[10213-1 0-2] Na 2 W0 4 • 2H 2 0 FW 329 9 0 

R: 20/21/22-36 S: 26-36 



SODIUM TUNGSTATE 

See: Tungstic Acid, Sodium Salt Page 1048 



SODIUM 12-TUNGST0PH0SPHATE 

See: Phosphotungstic Acid, Sodium Salt Pa 0e t 



SODIUM UNDECYLENATE 

See: Undecylenic Acid, Sodium Salt Page 105$ 



SODIUM URATE 

See. Uric Acid, Sodium Salt Page 1055 



SOLANESOL 25 mg 52L 

S8754 From Tobacco leaves 100 me 

90+%(HPLC) 250 mg ^ 

This C 45 isoprenoid alcohol is the 
most abundant lipid in tobacco leaves, ft may be 1 
important precursor of the tumorigenic polynu< 
aromatic hydrocarbons of smoke. em 
Ret: Severson, R.F., et al. f J. Chromatog., 139 3 
(1977). 6 
[1319097-1] C45H74O FW631.1 



SOLANIDINE 
S 7881 From Potato 
Approx. 98% 

Ref.: Ripperger, H. and Schreiber, 
K., The Alkaloids, XIX, 81 (1981). 
[80-78-4] C 27 H43N0 FW 397.6 
R: 23/24/25 S: 45-36/37/39-22 



5mg 
10 mg 
50 mg 



r^ci 



. 5mg 
10 mg 

50 mg 2353 



a-SOLANINE 
S 3757 From Potato sprouts 
Approx. 95% 

A trisaccharide, consisting of 
glucose, galactose and rhamnose, linked to 
solanidine. 

Ref.: Bushway, R.J., Amer. Potato J. f 60, 793 
(1983). 




See also: a-Chaconine Page 243 
[20562O2-1] C 4 5H 7 3N0 15 FW 868.1 
R: 23/24/25 S: 45-36/37/39 



SOLANINE D 

See: Demissidine Page 329 



SOLANUM TUBEROSUM LECTIN 

See: Lectins Page 2095 



SOLASODINE 
S0888 (Solasod-5-en-3M) 
Approx. 99% 

[126-174] C 27 H 4 3N0 2 
FW 413.6 

R: 23/24/25 S: 45-36/37/39 



32 • vww.sigma-aldrichxonVtechinfo 



100 mg 29-L- 
250 mg 56.7gi 
lg 165. 



I PRODUCT 
I NUMBER 



us$ 



JEfe t ( (l ,2-O-lsopropylidene-rac- 

8# tgfycerot; ([±]-2,2-Dimethyl-l ,3-dioxolane- 

J*- : 4-rnethanol) 

&n approx. 97% 

p'd»1.07g/m1 

Jr' For possible use in lipid synthesis. 
Sim Aldrich Brand. Formerly Sigma Product 1 8380. 
% f100-79-8] C 6 H 12 0 3 FW 132.2 



S 6635 Monolaurate 250 ml 16.1 5 

Isl (Span 20) 1 liter 49.95 

Fatty acid composition: Laurie 
acid (C12:0) approx. 50%; balance primarily myristic 
(C14:0), palmitic (C16:0) and linolenic (C18:3) acids. 



|$0r:VENTBLUE37 
SsPractical Grade 

f^j222&74-3] 



IgblVENT BLUE 38 
Practical Grade 

til 328-5 1-4] 



25 g 
100 g 



19.90 
40.15 



^SOLVENT GREEN 4 

-See: Huorol Yellow 088 Page 455 



f SOLVENT RED 27 

See: Oil Red O Page 773 



^SOMATOSTATIN and RELATED PEPTIDES 

j See: Bioactive Peptides Page 1 126 
—For cell culture tested Somatostatin See. Tissue 
jr* Culture Media and Reagents Page 1 808 



f SOMATOTROPIN (STH) 

. (Growth Hormone) 

Increases mass of most tissues by increasing cell 
a "number rather than cell size, mobilizes fat stores 

|p F '[9002J24] 

ft 1 From Human PKuftaries 1 vial 148.40 

Vial contains approx. 4 1.U. h-GH, 
with 0.1 mg ammonium bicarbonate and 3.5 mg 
mannitol. " 

Not assayed by Sigma. 

From Porcine Pituitaries 1 vial 90.55 
,Vial contains approx. 50 1.U. 
ioassay not run by Sigma. __ 



Sf'SOPHORAJAPONICA 

jgf * 'See: Lectins Page 2096 



LSOPHOROSE 10 mg 

. (2-0-0-o-Glucopyranosyl- 25 mg 

"thglucopyranose; p-o-Glc-ll— >2]- 100 mg 
S'^GIc) 
GEL Minimum 98% 
Wm ^[20429-79-2] CizHzAi FW 342.3 



33.60 
66.35 
220.70 



fSORBICACID 

(2,4-Hexadienoic acid) 

10626 Free Acid 100 g 13.35 

'Minimum 99.0% 250 g 17.15 

-a See 0/50. Tissue Culture. Media and 500 g 25.95 
K8 6n Reagents Page 1836 
^tL.JHO-44-1] CeHA FW 112.1 

|| R: 20/21/22 S: 26-36 

&20 _Potesslum Saft 100 g 25.80 

t^SigmaUttra 500 g 59.50 
of 01 , Minimum 99% 
^.Insoluble matter: <0.1% 

Solubility (1 M in water, 20°C): complete, faint yellow 

Q: <0.05% Mg: <0.0005% 

|1 S0 4 :<0.05% Na:<0.1% 

faniir* <0-0005% NH4*: <0.05% 

1 3P,Ca: <0.0O05% - P: <0.001% 

^Cu:<0.0005% Pb:<0.001% 

ml! Fe: <0.0005% Zn: <0.0005% 
£ [59000-1] CeHAK FW 150.2 

J>% R: 36/37/38 S: 26-36 

Bl51 Potassium Salt 100 g 12.25 

(Minimum 99% 250 g 16.55 

ggsolftfoooo-jj CsHtO^ FW 150.2 500 g 30.95 
R: 36/37/38 S: 26-36 



-CH 2 (CH 2 ) 9 CH 3 



A 



HO 

[1338-39-2] 



S6760 Monooleate 250 ml 14.15 

SI (Span 80) 1 liter 45.00 

Fatty acid composition: Oleic acid 
(CI 8:1) approx. 75%; balance primarily linoleic 
(C18:2), linolenic (C18:3) and palmitic (C16:0) acids. 
[1338-43-8] 



S6S85 Monopalmttate 250 g 14.15 

m (Span 40) 1kg 45.00 

Fatty acid composition: Palmitic 
acid (CI 6:0) approx. 90%; balance primarily stearic 
acid (C18:0). 
[26266-57-9] 
R: 36/37/38 S: 26-36 



S7010 

m 



S3386 

SI! 



S7135 

[rt! 



S2028 

[rt] 



Monostearate 250 g 15.10 

(Span 60) 1kg 47.85 

Fatty acid composition: Stearic 

acid (CI 8:0} approx. 50%; balance primarily palmitic 

acid (C16:0). 

[1338-414] 



Sesquloleate 250 ml 14.15 

(Ariacel 83) 1 liter 45.00 

Fatty acid composition: Oleic acid 

(C18:l) approx. 70%; balance primarily palmitic acid 

(C16:0), stearic acid (C18:0) and linoleic acid 

(C18:2). 

[8007-43-0] 

R: 36/37/38 S: 26-36 



Trioleate 250 ml 14.15 

(Span 85) 1 liter 45.00 

Fatty acid composition: Oleic acid 

(C18:l) approx. 74%; linoleic acid (C18:2) approx. 

•7%; linolenic acid (C18:2) approx. 2%; palmitoleic 

acid (CI 6:1) approx. 7%; balance primarily palmitic 

acid (C16:0). 

[2626&58-0] 

R: 36/37/38 S: 26-36 



Tristearate 250 g 14.05 

(Span 65) 1 kg 44.55 

Fatty acid composition: 

stearic acid (C18:0) approx. 50%; balance primarily 

palmitic acid (CI 6:0). 

[26658-19-5] 



To place an order call 800-325-3010 • www.sigrna-aldrich.corn/order 
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